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Abstract 

In this paper we continue our investigation of the N = 2 supergravity models, where 
scalar fields of hypermultiplets parameterize the nonsymmetric quaternionic manifolds. 
Using the results of our previous paper, where we have given an explicit construction 
for the Lagrangians and the supertransformations and, in-particular, the known global 
symmetries of the Lagrangians, we consider here the switching on the gauge interaction. 
We show that in this type of models there appears to be possible to have spontaneous 
supersymmetry breaking with two different scales and without a cosmological term. 
Moreover, such a breaking could lead to the generation of the Yukawa interactions of 
the scalar and spinor fields from the hypermultiplets which are absent in other known 
models. 
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Introduction 



In our previous paper U we have considered the N = 2 supergravity models where scalar 
fields of hypermultiplets parameterize one of two types 0, of the non-symmetric quater- 
nionic manifolds. We have managed to give an explicit construction of the appropriate 
Lagrangians and supertransformations in terms of the usual hypermultiplets. One of the 
important general features of these models is the fact that all of them contain as a common 
component one of the three possible hidden sectors [§], admitting spontaneous supersym- 
metry breaking with two arbitrary scales and without a cosmological term. So, in this 
paper we consider the possibility to switch on the gauge interactions in such models, pay- 
ing the main attention to the ones which lead to the spontaneous supersymmetry breaking. 
For the vector multiplets we choose the well known model with the scalar field geometry 
0(2,m)/0(2) ® 0(m). The first reason is that this model appears to be the natural gen- 
eralization of the N = 2 hidden sector |5|, || to the case of the arbitrary number of vector 
multiplets as it was shown in [|J, where the usual symmetric quaternionic manifolds were 
investigated. The second one is that such a model arises in the low-energy limit of four- 
dimensional superstrings with N = 2 supersymmetry. For completeness we reproduce all 
the necessary formulas below. As it was expected, both types of models do admit the spon- 
taneous supersymmetry breaking with two different scales and without a cosmological term, 
in this a number of soft breaking terms arises as a result of this breaking. As we will show, 
apart from the mass terms for different scalar and spinor fields of vector and hypermultiplets, 
in one type of models the supersymmetry breaking leads to the appearance of the Yukawa 
interactions between scalar and spinor fields of hypermultiplets. 



1 Vector multiplets 

To describe the interaction of vector multiplets with N=2 supergravity, let us introduce the 
following fields: graviton e Mr , gravitini ^f^, i = 1,2, Majorana spinors p iy scalar fields <p, n, 
and (m + 2) vector multiplets {Aff , Of, Z M = X M + -? 5 y M }, M = 1,2, ...m + 2, g MN = 

( ,+...+). It is not difficult to see that the set of spinor and scalar fields is superfluous 

(which is necessary for symmetrical description of graviphotons and matter vector fields). 
The following set of constraints corresponds to the model with the geometry 0(2, m)/0(2) ® 
0(m): 

Z-Z = -2, Z-Z = 0, Z ■Q i = Z ■® i = $. (1) 

The number of the physical degrees of freedom is correct only when the theory is invariant 
under the local 0(2) pa U(l) transformations, the combination (Zd^Z) playing the role of a 
gauge field. Covariant derivatives for scalar fields Z and Z look like 

D, = d,±±(Zd,Z), (2) 

where covariant derivative D^Z has the sign "+" and D^Z has the sign 
In the given notations the Lagrangian of interaction looks as follows: 
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+ -^■ 1 "{Z{aA))^ tli + y [2^(^)9,- + 9 l M (Z(aA))6/ 

-1^9; Vt'A^^ - ^WVC^P + T5 e-^cUr)* Mj (3) 
^ = -^-^[^ 2 + 2(Z-^)(Z-^)]-^=(A-i) + 

+ ^) 2 + V 2 ^(^7r) 2 + \d,Z a D,Z a . (4) 
Derivatives of the spinor fields have the following form: 

D/iVi = D%-- A {Zd^Z)r ll + ^=e-^ lb d^ 

= D^p. + ^Zd^ + ^e-^j^Pi, (5) 
D,Q % = D G ^ t -- A (Zd,Z)Q i -^e-^ lb d^®, l) 

and the derivative of the field ^ ^ is the same as for rji. 
Supertransformation laws look like 

SGf = -\e^[{oA) M + \z h \Z{oA)) + \z h \Z{o 

5 P i = --^=e^^Z(aA) Vl -te tJ Y(d^ + l 5 e-^d^)r ]ll 
2v 2 

SVfii = 2D„r H + ~e ij e^Z(<jA)r H 6n = e^e ij (p a5 Vj), 
5X A = e ij {Qi\) Sy A = e^(Q l A l5 r ]j ) 6<p = e ij (pM), 
SA A = e^^^^+i^^-^^^V (6) 

2 W(p, q)-mode\ 

The W(p,q)-model has been constructed in [Q and here we shall give only a brief description 
of it. The main attention will be paid to the switching on a gauge interaction in this model 
and to the investigation of the spontaneous supersymmetry breaking and its consequences. 

2.1 Description of the model 

To describe W(p,q)-model let us introduce two kinds of the hypermultiplets (A a , Y m ) A and 
(E a , Z m ) A , A = l,...,p, A = l,...,q, a = 1,2 and m = 1,2,3,4, which we call correspond- 
ingly Y- and Z-multiplets. These multiplets interact with a hidden sector that has been 
constructed in [|J and contains the following fields: graviton e^ r , gravitini i = 1,2, 
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fermionic fields Xai o, = 1,2, 3, 4, and bosonic fields y ma and -K^ mn \ The fields n rnn will enter 
the Lagrangian through a derivative only, whereas y ma will realize the nonlinear a-model 
GL(A,R)/0(A). 

Let us denote y m l as y ma , so that y ma y na = 5™ . 

We shall need four matrices (r a ) ia and their conjugate ones (f a ) m satisfying the condition: 

^a—b i ^b—a nzabr (rj\ 
TT+TT— Zdl, (7) 

for which we shall use the following explicit representation r = {I, a}, f = {I, — a}, where 
a are the Pauli matrices. Let us introduce also six matrices: 

Sab 1 ( ^a-b rr .b-a\ s^ab 1 ^abcdsr^cd /o\ 

= -(r t -t t ), L = -e L . (8) 

Recall, since in our representation for spinors the matrix 75 plays the role of an imaginary 
unit, then, e.g., 

7,(t% = (rT l 7„ 7,(£ a V = -(£ a %7,. (9) 

The Lagrangian of the interaction of the hidden sector with Y- and Z-multiplets have the 
following form: 



-h^YVAd^y^ifT^^ ' lx a a Y(S, - P,)abX b a + 
+i^ al ^Z m y maX a a - l -A a rVAd^Y m y ma X a a + 

+ l -KYd,Y m y mb (j: ab )/x% (10) 



1 D , l,c+ M , 1 fu M 1 " — ~ A 



2 

= ^ + i^ 2 + i^^ (11) 
where we have denoted: 

P,ab = yUd^ mn + \z m d^Z n + y mn ™Y p d^Y a )y nb , 
Sib = \{d,y ma y mb ±y m bd,y ma ) (12) 
and the D-derivatives of the fermionic fields look like: 

D, = D?±\(S- + P,) ab ^ b (13) 

with the sign "-" for the derivatives of the parameter rj and gravitino and the sign "+" 
for all other fermion fields derivatives. 
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Corresponding supertransformation laws have the following form: 

5A a = -iY^d,Y m y ma (f a Y\i SY m = ^=y ma (A a (f a ) a \), 

v A 



5S Q = -zYd,Z m y ma (rT\, 5Z m = y ma {Y> a (f a T%) (14) 

with the notations defined above. 

Now let us consider interaction of W(p,q)-model with the vector multiplets described in 
the previous section. It is easy to check that the only additional terms, which appear in the 
Lagrangian, are the following: 

= e ^e^{(x a a 2 M (aA) M 4) + 

+ {K a Z M {aA) M Kp) + (Z a Z M (aA) A '%)} . (15) 

Besides, D-derivatives of the fermionic fields change their form. Derivatives (|13|) of all the 
fermions of W(p,q)-model acquire the following additional terms (analogously to the ones in 
(!)): 

\(Zd,Z) - J-e-^-ytd^ (16) 

and derivatives fl5|) of the fields pi and 0*^ acquire the following additional terms (analogously 
to the ones in (|13|)): 

\{S- + P»U(Z ab )s '. (17) 
2.2 Gauge interaction and symmetry breaking 

Our next step will be to switch on the gauge interaction and investigate a possibility to have 
a spontaneous supersymmetry breaking and its consequences. 

Among the global symmetries of the bosonic Lagrangian there are the translations of 
the field 7r mn : n — > n + A. It has been shown in [|J, that for the three out of these six 
translations their gauging leads to the spontaneous supersymmetry breaking with a vanishing 
cosmological constant. Also, a bosonic Lagrangian of the model is invariant under the global 
transformations of the group 0(p)®0(q), which touches the Y- and Z-sectors, and that allows 
one to switch on the gauge interaction corresponding to some subgroup of this group. For 
that let us make the following substitution in the Lagrangian and the supertransformation 
laws: 



d,Y A - dX-Af?(T M ) AB Y», d,Z mA ^d,Z mA -A™(T M ) AB Z mB , 
d,Z M - d,Z M -f MNK A»Z K , fl^^fl^-rW 
d^ mn -> <Vr mn - A™{M M ) mn . (18) 
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In order to restore the invariance of the Lagrangian under the supertransformations, one 
has to add the following terms to the Lagrangian 

--^^Ra b {^ ab VQ 3 - i^^s l3 {f a r{ZR) abX b a - 

-^, a ^Y A Z AB y ma {r a ) ta e^K B - ^ ^ Z mA Z AB y ma (r a ) ia e a ^ B 

+l^p i£ ij Rab (Tr b )kQ k _ V2p t (ZR) ab (f a rx b a - \Qi M s ij {ZR)^j k ®k M - 

I ... I .. .... 

--^p^Y^y^ifT^a - ^Z mA Z AB y ma {r a r^ B a + 

+20 l i? a5 (f a )» X ^ - x a a e aP {Z) abX h p - ±x a a e a(3 (ZR) bc (Z bc )^ X a , + 
+6f VAY A (T M ) AB y ma (f a ) m ^a + e™Z mA (T M ) AB y ma (f a ) m Z B + 
+ h a (ZR) ab (Z ab ) / £ ^E 7 - ^A Q (Zi?) ab (£ a6 )A^A 7 - 

_ I/^atk {u,^z N z K Qf - e^ef 1 z N ef + ^^©f z N z K Pj ^ j , (19) 

£ /B = e |— 2(ZR) ab (ZR) ab — R ab (R ab + -e abc dR c d) + 

+ |«r"y m zzy n + ^ mn z m zzz- + I e -^(/™^z"z*) 2 } (20) 

and to the supertransformation laws, respectively, 



^ = l -e-^^(ZR) ab (J: 
5'x a a = -2e-*l^{ZR) ab (T b ) ia e^ Vv 
5'pi = -^=e~^(ZR) ab (Z ab )S Vj , 

S'Aj = -e-^e a pVAZ AB Y B y ma (f a )P\, 
5'Y. A = -e-^ 2 e^Z AB Z mB y ma (r a f\, 
S'Q t = e-^R+^ZiZR^ZiZR)}^)^^ 

+±e-^f MNK Z N Z K r H , (21) 

Rab = yrna{\{M M ) mn + l -Z m T M Z n + ±e mn ™Y p T M Y q }y nb . (22) 

Now one can investigate minimum of the potential V = — C' B , defined above. Without 
losing the generality one can always choose: 

<yma>=6 m a, < Z M >= 0, .., 0) (23) 



where 



In this case the potential has the minimum at < Y m >=< Z m >= and one can easily 
calculate the value of the potential at the minimum: 

Vo = \m£{M£ - (24) 

where M — 1, 2. If the matrices Mjjjf are self-dual, then we have the spontaneous supersym- 
metry breaking and the cosmological constant vanishes as a result of the gauge group choice 
(i. e., which global translations were made to be local ones) and not of a fine tuning of the 
parameters. Let us choose M\ 2 = M| 4 = mi, Mf A = Mf 3 = m-i and the other parameters 
equal zero. In this case diagonalized gravitino mass matrix has the form: 

M ik = e ij < (ZR) ab > (S afe )> ~ ( mi + 1712 ° V (25) 

Unfortunately, the spontaneous symmetry breaking does not generate the masses for the 
Y- and Z-sectors. It is easy to check, that matrices (E a& ) Q /3 are anti-self-dual and spinors A Q 
and E a do not acquire masses because of a vanishing of the expression < (ZR) ab > (E a6 ) a ^. 
Scalar fields Y m and Z m also remain massless, which can be seen taking into account that the 
generators (M M ) mn , (T M ) M and (T M ) M are nontrivial only when M = 1, 2, M = 3, 3+p 
and M = 4 + p, ...,4 + p + q, correspondingly. 



3 V(p,q)-model 

The N=2 supergravity model with the second general type of nonsymmetric quaternionic 
geometry, a so called V(p,q)-model 0, has also been constructed in Here we again 
refrain from a detailed description of it, paying the main attention to the symmetry breaking 
in this model. 



3.1 Description of the model 

The hidden sector of this model is essentially the same as in the previous one, but in different 
parameterization. It contains the following fields: graviton e Mr , gravitini fermions 
and x\ where i = 1,2 and a = 1,2,3, and bosonic fields y ma , ip, n^ mn \ l m and 7r m , where 
m = 1,2,3. There are three sets of hypermultiplets interacting with the hidden sector: 
(n\X m ,Z) A , (A\Y m ,Y) A and (Y,\Z m ,Z) A , which we will call X-, Y- and Z-multiplets, 
correspondingly, and it turns out to be necessary to introduce 7-matrices T AAA in order to 
connect fields from different kinds of the multiplets in the Lagrangian. The X-multiplet 
carries vector index A of the 0(p) group and Y- and Z- multiplets carry the corresponding 
spinor indices in full correspondence with ||| . 

The fermionic Lagrangian of the V(p,q)-model has the following form: 
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-I e ^ 2 ^ 7 V(K)i j A j - |e^ 7 YW.^ + 

-CK^n l )y ma d,x m - nx-frtyvDuX - 

- V/ 2 r A ^V(^)/£ M + V^^VW/a^ - 

- l -r AAA A iA r {e*D,X A 5; - d^X mA y ma r a /} TP A . 
The conventions in this Lagrangian are the following: 

P, ab = y m a{d^ mn + \{X m d,X n )}y nb) 
S% b = \[y rna d,y mb ±y mb d,y ma l Qf = y ma L™ ±\y ma U fim , 
U, m = d^ m + (Y A d^Y A )-^e mnk (Z nA d,Z kA ), 
D,X A = d,X A + X mA U, m + \v AAA [{Y A d,Z A ) + {Y A d,Z mA )} 

l™ = d^r + l -v mn u m + ^X mA D^X A - x -x mA x nA u^ - 

-\e mn \Y A d, Y A ) + \{Z mA d, Z A ), 



(W = 4r d " Y5 i j + ^D v Y m y ma r\\ 



(Wjj = VAD, ZSi j + -^=D^Z m y ma r a ^ 

D^Z mA = d^Z™ 1 + r AAA x mA d^Y A , 

ynA-pAAA^) rjkA 

l A + e mnk [n mn 5 AB + 
-X mA T AAA (d,Y A - e mnk n n %Y A 



D,Y A = d,Y A -e mnk [n nk 5 AB + \x nA X kB ^ AB ) AB ]d,Y B 



D,Z A = d,Z A + e mnk [7r mn 5 AB + ^X mA X nB (i: AB ) AB ]d,Z kB 
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-\e mnk X mA X nB X kC {T ABC ) A %Y A (27) 
o 

and D-derivatives for the fermions have the following form: 

(D»)j = D^Sf ± \e^(S~ - P,) ab r c i + erq+T"J. (28) 

Here derivatives of ^ ^ and rji have the sign "-" and derivatives of all the other fermion fields 
- the sign "+". 

The corresponding supertransformations of the fermionic fields are the following: 

5V,* = 2D^i 8 X i = -i^{d»<p5 i j -2eVQpTV}r ]j , 

5\\ = -i 1 »{(SZ + P tl ) ab T h j + 2e*Q;-5 i i}r ]j , 

6W = -i^ {e*D,X5l +y ma d,X m T a J}r lj) 

SX l = -^(y^rjj, ST? = -i-fiWJjrjj. (29) 



Here we use the same conventions as in (|27|) and ([28|). 

The bosonic Lagrangian of the V(p,q)-model has the following form: 

C B = ^(^) 2 + ^(^J 2 + i(P^) 2 + 4e 2 ^_L^ + 

+y*g™U im U im + ^{D^Xf + ±g mn d^X m d^X n + ^{d^Yf + 

+e^(D,Y m )(D,Y n )g mn + e^{D,Zf + ^{D ,Z m ){D ,Z n ) g mn , (30) 

where g mn = y ma y na and g mn = y ma y na . We do not give here the corresponding super- 
transformations of the bosonic fields, because they are awkward and nonessential for our 
considerations. 

Now let us consider interaction of the V(p,q)-model with the vector multiplets, described 
in Section I. It is easy to check, that the only additional terms, which appear in the fermionic 
Lagrangian, are the following: 

p <t>/V2 

A£^ = e — £ij {(x i Z M (*A) M x j ) + CKZ M (<rA) M \i)+ 

+ {U i Z M {aA) M QP) + (A i Z M (aA) M A j ) + (E i Z M (aA) M T,^)^ . (31) 

Besides, D-derivatives of the fermionic fields change their form. Derivatives ( p8|) of all the 
fermions of the V(p,q)-model acquire the following additional terms (analogously to the ones 
in®): 

\{Zd»Z) - -Le-^TBdrf (32) 

and derivatives (|5|) of the fields and 0*^ acquire the following additional terms (analogously 
to the ones in (p8[)): 

\e abc (S- - P,) ab r c t i + e*Ql + T\i. (33) 
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3.2 Gauge interaction and symmetry breaking 

To investigate the possibilities of the symmetry breaking, we have to switch on a gauge 
interaction in the hidden sector of the model. The hidden sector is the same as for W(p, q)- 
model, it has just been rewritten in other variables. And it has translations 7r m — ► 7r m + A m 
and l m —>■ l m + A m as part of its global symmetry group. These translations correspond to 
the translation of the field 7r mn in W(p, g)-model. And, as it has been shown in the previous 
section, by making part of these translations local one can obtain the spontaneous symmetry 
breaking with two arbitrary mass scales and vanishing cosmo logical constant. 

In order to learn, if the mass splitting in the X-, Y- and Z-multiplets appear in our 
model, we also have to switch on the gauge interaction, which touches the corresponding 
sectors. The question, we are interested to answer as well, is: if the Yukawa couplings, 
mixing the fields from the different multiplets, appear in the Lagrangian after the symmetry 
breaking. 

In general case there are two global symmetries of the sector, including X-,Y- and Z- 
multiplets, which do not touch the hidden sector. The first one is the following: 

SX A = a Ml {T^) AB X B , 6Y A = a Ml (f^) AB Y B , 6Z A = a m {f^) AB ' Z B , (34) 

where generators Ti and T\ are connected to generator T\. 

^rpMx^AB _ 1 ^rjiMi^AB ^AB^AB ^rpM^AB _ _(rpM! ^AB^AB^AB {35) 

The generators T\ are chosen to be real, antisymmetric and correspond to some subgroup 
of the orthogonal group 0(p), where p is the number of the A-multiplets. The fields of the 
A-multiplets transform under the vector representation of this group and the fields of the 
Y- and Z-multiplets transform under the spinor representation. 

As it has been shown in 0, ||, depending of the values of p, q, there exists an additional 
global symmetry group: 

6Y A = a M2 (T 2 M2 ) AB Y B , 5Z A = a M2 (fi' h ) AB Z B , 5X A = 0, (36) 

where generators T 2 and T 2 commute with T-matrices: 

f AB {Y A ) BA - (T A ) AB f BA = 0. (37) 

The generators Tj have to obey the following commutation relations: 

where f^' IiNiKi are the structure constants of the corresponding symmetry groups and the 
indices Mi are the indices of the adjoint representations. 

Let us denote these two sets of indices by a general index M: M = {(Mi), (M 2 )}, 
structure constants of the direct product of these symmetry groups by f MNK and 

^rpM^AB _ ^rpMi^AB /rpM2^ABy ^rpM^AB _ ^jiMx^AB ^rpM^AB^ 

(T M ) AB = {{T^) AB ,Q}. (39) 
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Then the commutation relations fl5§|) can be rewritten in the general form: 

T M . T N _ (M ^ N) = jMNKrpK (4Q) 

and relationship fl37|), taking into account that r A S BC - £ BC r A = 2(5 As r c - 5 AC T B ), can 
be rewritten in the following form: 

^rpM^AB ij^A^BA _ ^A^AB ^jiM^BA _ ^rpM^AB ^B^AA i^A) 

Now we can switch on the gauge interaction. For that let us make the following substi- 
tution in the Lagrangian and the supertransformation laws: 

d,Z M - d»Z M - f MNK A" Z K , d li e i "^d li e i M -f MIfK A»e i K , 
d,l m - d,l m -A™M Mm , d^ m ^d^ m -A^N^, (42) 

d)i x A -> ^x a -^(t a 'Y b x b , d^n A ^ d^n A - A A (T M ) AB n B 

and analogous expressions for the fields from Y- and Z-multiplets. 

In order to restore the invariance of the Lagrangian under the supertransformations, one 
has to add to the Lagrangian the following terms: 

+^y=^^(K + G>Vp; - l if^{R+ a + G Ma )T a ^Qf - 
- l ^^R\T a Je ]kX k - ^ i7 %(£^/ ~ e abc G b r c 3 k )\ k + 
+ _Lp.j?a T y x ; _ l= Pi {R^ - e abc G b rY)Xi - x%R-K + 

1 

+Al(^ a ^ - £ afec G A/ V7)ef - -9f eii (i2° - G a )r a /6f + 
- G a )rVx fe - x'flfW'ef - l -e ab %E t3 G c \{ + 

)f 

+ h iA (F Y A ye jkX k ' \~k lA T a J(F Y A ) 3 k e kp X p a - e*W A e l3 F x A X 3 + 



_i r ^i {Si A £ .. (J ^A )fc i A a + A ; ^ V ,,<> M - s^(.f y A )^^ A } - 

io' 1 - -\ n ;,Z ' U! .\>' : - -I? A e r ,Z AB V B + 

2 3 2 3 2 3 
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+^(R+ a - G Ma )(Q i e ij Z M T a k j n k ) + 

+l(R^ a - G Ma ){A i e ij Z M T a k j A k + f?e ij Z M T» k i ?: k } - 

_ IfMNK ^ fit YZ N Z K Qf I - e^QfZ N Qf + Z N Z K p- 

C ,B = _I e -^{(i2^a + G Ma)2 + | i ^|2 + | i2 o|2 + 2 | Gf a|2 + e 2 V | Fjc A|2 _ 

-g mn (X m ZZX n ) - ^(YZZY) + ^g mn F Y A m F Y A n + ^\F Z A \ 2 + 

+ ^g mn F z mA F z nA + l -{f^ K Z N Z K f] 

where the following notations are used: 

R™ a = e*{y ma (A mM + 2ir mn B?f + X m X n B™) ± y ma B™}, 

2 

+Y m T A f M Z m + Y m f M T A Z m } + -e mnk Y n f M Y k + ZT M Z m , 



BZ = -\N™ + Yf M Y m + l -e mnk Z n f M Z\ 



Gf = l -e abc y mb {X m T M X n )y nC) 

{T™ A )i = e^F^ + (T M ) AB X mB y ma r a ^ 

{T^ A )i = e v/2 {^(T M ) AB Y B 5^ + ^F^ A y ma r a ^}, 

{T™ A )i = e*l\^Ff A bi + ±=F¥ mA y ma r\i}, 



/A 

pMA ^rpM^AB j^B c^j^mA j^M _|_ _ j^mA ^yY J ^ r T M Z + YT M T A Z + 

+Y m Y A f M Z m + Y m f M T A Z m }, 

pMm 'A _ ^rjnM^AB ^rnB j^rnA^A^AA^rpM^ABYB 

Fy* A = (T M ) AB Y B - e mnk {rr nk 5 AB + l X nA X kB (X AB ) AB }(T M ) Bd Y d - 

2 

-e mnk X nA (T A ) AA (T M ) AB Z kB , 

pMA = ( T M^AB Z B + £mnk ^mn S AB + \ x mA x nB ^AB^AB^M^BC z kC _ 

2 

-X mA {T A ) AA {T M ) AB Y B + e mrifc X mA (r A )^{7T rifc ^ - 
_}_X nB x kC (I] bc ) bA }(T m ) Ab Y b 

Additional terms to the supertransformation laws are the following: 

5'** = % -e-^^i^{R\-VG a )r\ k nk , 
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5'x l = -e-^e ij (R a + + G a )T a j k ri k , 
S'Xl = e-*l^e l \R a _b 3 k -e ahc G h T c , k )i) k , 

6 >QM = e - l p/V2^ R Ma + G Ma> j + lz M (R a + + G a ) + 

+ l -Z M {R% + G a )}rV Vj + ±e-^f MNK Z N Z K Vi , 
m iA = -e-*/^j\F x A )j k 7ik, 

5>A iA = -e-^e^i^Y^/vk: 5'Z iA = -e-^e ij (Fz A )j%. (46) 

Let us again choose vacuum expectation values of the scalar fields in the following form: 
< Vma >~ 5ma and < Z M >= (1, i, 0, . . . , 0) . In this, the potential has the minimum at 
vanishing vacuum expectation values for the fields X, Y and Z, its value at the minimum 
being: V = 2(M Ma - \N™) 2 , where indices M — 1,2, and a = 1,2,3. One can see from 
this formula, that if one makes the following choice of the gauge group: 

M 11 = jN{ = mi M 22 = -Nl = m 2 , (47) 

all the other parameters being equal to zero, then it is easy to check, that a cosmological 
term vanishes. 

The gravitino mass matrix takes the form: 

M ij = --e ij <R1> r ak _ ^1 + ^2 \ 

2 + V -mi + m 2 J K 1 

in a full correspondence with (p5|) . Scalar fields X 1A and X 2A acquire masses 2mi and 2m 2 
correspondingly, the spinors flf — the same masses as the gravitini, while the other scalar 
and fermionic fields of X-, Y- and Z-multiplets remain massless. Also, as one should have 
expected, all fields of the vector multiplet except the vector ones acquire masses. 

Moreover, it is interesting that for such a vacuum expectation values of the scalar fields 
there exist non-trival Yukawa couplings, mixing fields from different hypermultiplets: 

- ]p k Y AAk e i3 {X mA Z M X^)h? A . (49) 

Note, that we work in a system where gravitational coupling constant k = 1. The value of 
Yukawa couplings above, which is determined by the vacuum expectation value of Z M , is 
m i,2/^ P «, so for such a coupling to be essential one has to have the scale ofN = 2^N = l 
supersymmetry breaking not much below the Plank scale, e.g. of the order of the grand 
unification scale. 



Conclusion 

Thus, in this paper we have considered the possibility to switching on the gauge interaction 
for both types of iV = 2 supergravity models, where the scalar fields of the hypermulti- 
plets parameterize the nonsymmetric quaternionic manifolds. First of all, we were interested 
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in the possibility to have the spontaneous supersymmetry breaking without a cosmological 
term in these models. As we have shown, for the W(p, q) models the pattern of supersym- 
metry breaking resembles very much the one for the usual 0(4, p)/ 0(4) <g> 0(p) quaternionic 
model. In turn, the spontaneous supersymmetry breaking in the V(p, q) models leads to a 
more interesting picture. First, the mass terms are generated for some of the fields from 
the hypermultiplets and not for the vector multiplet ones only. Second, we have shown that 
as one of the byproducts of supersymmetry breaking one obtains the Yukawa couplings for 
the scalar and spinor fields of the hypermultiplets. Such couplings, which are absent in the 
globally supersymmetric N = 2 gauge theories as well as in the N = 2 supergravity mod- 
els with the symmetric quaternionic manifolds, could lead to interesting phenomenological 
consequences. We have not considered here a possibility to introduce the nonzero vacuum 
expectation values for the matter scalar fields along the flat directions of the potentials, 
which could give the gauge symmetry breaking, because we concentrated here on the general 
properties of these models and have not considered any specific models. But the results 
already obtained make these models quite promising and deservs further study. 
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